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(57) Abstract 



Na^W)R 



The present invention relates to new 3'-oximino-2',3-dideoxynucleoside derivatives corresponding to formula (I) where B is 
substinited or unsubstituted thymin-l-yl, uracyl-l-yl, cytosxn-l-y1, adenin'9-y] or guanin-9-yl and R is CrC« alkyi or CpC^ acyl. This 
invention may be used to produce substances of this class having an increased activity. The 3'-oximino-2',3'-dtdeoxynucleosides are 
synthesised from naturally occurring nucleosides that contain a 2-deoxyribofuranose as their hydrocarbon compound. The position 5' of said 2- 
deoxyribofuranose is protected by a monomethoxytrityl, dimethoxytrityl or tributyldimethylsilyl group. The hydroxy! group is then oxidised at 
position 3* in the keto-group using an oxidiser such as pyridine dichromate or a Dess-Martin reagent, and further oximised in situ 
(hydroxylaniinc hydrochloride in pyridine) before suppressing the protecting group at position 5', the yield ranging from 30 to 70 %. 
Virological tests showed that 3'-oximino-2',3'-dideoxynucleosides and more precisely 3'-oximino-2',3'-dideoxythymidine are active against the 
human immunodeficiency virus (HIV), the B hepatitis virus and the herpes simplex virus (HSV). These compounds show anti-HlV activity in 
cells deficient in thymidinekynase, as well as aji activity against HSV strains deficient in thymidinekynase. 



(67)P«4MpaT 



MsoSpeTCHHe Kacarrcji hobux iipOHSBOiiHbix 3*-oxchmhho-2\3'' 
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vac B ' He3aMeuieHHi>jft ww lOMemeHHUH thmkh-I-hh, ypauHn-]>HJi, 
uhto3Hh-1-h;i, aflcnMH-9-HJi H ryaHHii-9-HJi, a R - CpCft bakhji hjih Ci-C6 

auHJi. 

IXenh ' co3AaHHe 6ojiee axTHBHux BcmecTB 3Toro KJiacca. Chhtci ^'-okghmhho- 

2',3'-ilHfle30KCMHyK;]eO3HilOB BCiI>'7 H3 fipHpOilHWX HyKJlC03HA0B, COiiep)KamHX 2- 

iic30KCHpH6o<|)ypaH03y b KaMcciue yniesoAHOH KOMnoHCHTU. noiioxcHHc 5' 2- 
iie30KCHpH6o<))ypaH03u saiuHuiaioT MOHOMeroKCHTpimiiibHoft. xufMeroKcirrpHTHnbHoji 
HJIH TpcT6yTHJiAHMeTHjicHJiHnbH0M rpynnoH, sareM okhcjuuot raapoxcHji b 
nonowcHHM 3' B KCTO-rpynny (OKHcnHTcnb -nHpHAHHHS AHxpoMar ham peaxTHB /Jecc- 
MapTHHa). oKCHMHpyioT in situ (rKapoxcHJiaMHHa rnjipoxjiopHii b uHpHAHHe) h 
yAajuioT aauumiyio rpynny b noiioxeuHH 5'. Buxoa 30 - 70Ve. BHpojionmecxHc 

HCnbrraHHB llOXaiUBaWT. 4T0 3*-0KCHMHH0-2'.3*-AHiie3OKCKHyK;iCO3HilU, R 

oco6eHHOCTH 3'-okchmmho-2'J'-ahjic3okchthmm;ihh, o6jia;iaK)T axTHBHOCTbio npoTHn 
BHpyca HMMviioiicijiHUHTa Hc-noBCxa (BH4). BHpyca rcaaxHTa B h BHpyca iipocToro 
repneca (Bni ). CoeAHiicHHsi ACMOHCipHpyiOT aiiTHBMM axTHSHocTb u xiicTKax. 
Ae4)eKTHbix no THMHjiHiiXHHase. a raxxce axTHBHOCTb npt'TMB iirraMMOB BMP. 

lie(|>eKTHbIX no THMHXlHHKHHase. 
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3*-OKCHMHHO-2\3*-illIjie30KCHHyKJie031Ull>I 

H HX npOH3BOAHbie 

06jiaCTI> TeXHHKH 

H3o6peTeHHe othochtc« k o6jiacTH opraHHMecKOH xmmhh h BHpycoJiorHH h 
5 KacaercH hobbix anajioroB HyioieoamoB, coiiepMcamnx b KanecTBe yrjieBo;iHOH 

KOMnOHCHTbl 3-OKCHMHHO-2-iie30KCHpH6o4»ypaH03y, 3-aUHJ10KCHMHHO-2- 

;ie3OKCHpH6o4)ypaH03y (auHJi= auexHJi, nponHOHHJi. H3o6yTHpHJi. nHBajioH/i h jxp,) 

HJIH 3-MeTOKCHMHHO-2-iie30KCHpH6o4)ypaH03y, 06jia;iaK)lUHX npOTHBOBHpyCHOH 
aKTHBHOCTbK) lUHpOKOFO CnCKTpa ijeftCTBiW B OTHOmCHHH BHpyCOB HMMyHOJ3e4)HUHTa 

10 HCJiOBCKa (BUM), npocroro rcpneca (BITT) h BHpyca renaTHia B (3115), KOTopwe 
MorvT HaHTK npHMeneHHe b MeiiHUHHC. 

npeAUiecTByioiUHH yposeHb TexHHKH 
H3BecTH0 npHMCHCHHe perpoBHpa (suflOByjuiH, AZT, 3*-a3ttao-2\3'- 
iiHjiesoKCHTHMHiiHH) AJU JieHeHHii nauHeHTOB c CHHApOMOM npHo6peTeHHoro 
15 HMMyHOiie^iHUHTa (MaaiKOBCKHft, M.fl. JleKapcmeeHUhie cpedcmea, Mocraa, 
"MejiHUHHa". 1993,T.2,c. 394). 

H3BecTH0 npHMeneHHe auHKnoanpa (ACG, 30BHpaKc) iuu nmtHm 
3a6ojieBaHHft. BbOBanHMx BHpycoM npocToro repneca (MauiKOBCKHii, M.fl. 
JleKapcmeeHHhie cpedcmea. MocKBa, "MeaHUHHa", 1993, t.2, c. 391). 
20 Tax}Ke HSBecTHo npHMeneHHe 3nHBHpa (^TC) jua. jieneKHx cHHApoMa 

npHo6peTeHHoro HMMyHox[e(|)HUHTa nejioBeKa h ero aicTHBHOCTb b oTHomeHHH BHpyca 
renaiHTa B. (Shinazy, R.F. Competitive inhibitors of human immunodeficiency virus 
reverse transcriptase. Perspectives in drug discovery and design. 1 993, 1 5 1 -1 80). 

PacKpuTHe H306peTeHHH 
25 TexHHHecKOH 3a/iaHeH H3o6peTeHHH hbjwctcx co3;iaHHe HOBbix ananoroa 

HyKJieo3H;xoB, oSnanaioiiiHx npoTHBOBHpycHOfl aKXHEHOCTbio inHpoKoro cneiopa 
;ieHCTBHfl. 6ojiee HsSnpaTeJibHbiM npoTHBoanpycHbiM aeficTBHeM a xaK^KC oTcyrcTBHeM 

peSHCieHTHOCTH K 3THM BHajlOraM CO CTOpOHbl MyraHTHblX lUXaMMOB BHpyCOB HJIH 
ICieTOK, ;ie({)HUHTHbIX B OTHOUieHHH 4)0C(J)0pHJlHpyK)mHX ())epMeHT0B. 
30 CoeaHHCKHH B COOTBeXCTBHH C HaCTOHmHM H3o6peTeHHeM nOJiyMCHbl 

H3BeCTHbIMH B OpraKHHCCKOH XHMHH MCTOiiaMH.TaKHMH KaK OKHCJICHHe, 

OKHCMHpoBaHHC. auHJiHpoBaHHC. BBCueHHe 3amHTHbix rpynn h hx yjiancHHe b 



.lMCTB3aMeH H3bflTOrO 
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cooTBeTCTBHH CO cxcMaMM 1 H 2. OopMyjibj M HyMepauM5i HeKOTopux 

CHHTC3HpOBaHHkIX COCilHHeHHfi IIpHBCilCHbl HE pHC. 1. ChHTCS 3'-OKCHMHHO-2',3'- 

;iHjae30KCHHyK/ieo3HAOB sej^yr h3 npHponHbix iiyKJieosHiioB, coiiepHcamHx 2- 
zie30KCHpH6o(|)ypaH03y b KanecTBe yrJicBOAHOfi KOMnoneHTw. nojio)KeHHe 5' 2- 

5 ;ie30KCHpH6o4)ypaH03W 3amHIUaiOT MOHOMCTOKCHTpHTHnbHOfl, 

ilHMexOKCHTpHTHJIbHOH HJIH TpeT6yTHJIflHMeTHJlCHJIHJIbHOH rpyrUlOH, SaTCM OKHCHJIIOT 

FHApoKCHji B noJioMceHHH 3' B KCTo-rpynny (oKHC/iHTenb-nHpHOTHHJi OTxpOMax hjim 
peaKTHB Jlecc-MapiHHa), oKCHMHpyior in situ (rH;ipoKCHjiaMHHa rajapoxjiopiia b' 
nnpHOTHe) h yiiajiaiOT saiuHTHyio rpynny b nonojKCHHH 5'. Bbixo;i 30-70%. 
10 BHpycojioiHHecKHe HcnwraHMH noKa3biBaiOT, hto 3'-okcmmhho-2\3'- 

ilH;ie30KCMHyKJieO3HjabI, B 0C06eHH0CTH 3*-OKCHMMHO-2\3'-;iM;ie30KCHTHMH;XHIi, 

oGnajiaior aKTHBHOcibio npoTHB BHpyca HMMyHo;iec|)HUHTa MeJioBexa (BHM), BHpyca 
renarara B h BHpyca npocroro repneca (Blir). CoeOTHCHH^i jieMOHcrpHpyioT 

aHTHBHH aKTHBHOCTb B KJlCTKaX, iie^jCKTHblX 110 THMHZlHHKHHaSC, a TaOCC aKTHBHOCTb 
1 5 npOTHB UITaMMOB BFir, iie(})eKTHbIX no THMH/lHHKHHase. 

HH)KccjicAyK>mHe npHMcpw xapaKrepHsyioT saHBJiHCMbie cocOTueHHa. 
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UpuAtep 7. Cmmes 3''OKCimuHo-2\3'-dude30KCUHyKJieo3udo6, i- 
ai^emoKCUMunO'2 ' 3 '-dudesoKCWiyfaieosudoe u 3 '-MemoKCUMWio-l \ 3 - 

dudejoKCuuvK/ieoaudoe, codepotcauiux 5'3ciMeu4eHHbie rtpouseoduhie ypatiwia e 
KQHecmee nyKneuHoebix ocuoeaHuu (na npuMepe npouaeodubix muMuna). 

5 

CxBMa 1 




Nwv^OAc 



30 3E + 3Z 

3'-Ke'ro-2',3'-AHAe30KCHTHMHJiHH 29 6bi;i CHHTesMpoBaH, K3K onncaHO b 
Froechlish, M.L.; Swartling, DJ.; Lind, R,E.; Molt, A.W.; Bergstrom, D.E. An 
improved synthesis of 3'-keto-5'-0-tritylthymidine. Nucleosides, Nucleotides 1989, 8, 
35 1529-1535. 

OKHCJieHMC pearcHTOM /Jecc-MapTHHa npoaoiiHJiH, KaK onHcaHO b Dess, D.B., 
Martin, J.C. Readily accessible 12-1-5 oxidant for the conversion of primary and 
secondary alcohols to aldehydes and ketones. J. Org. Chem.,.48, 1983, 4155-415. 

>IMP cncKTpbi 6bi;iH noJiyHCHbi na cneKTpoMerpe Bruker AC 250 b pacxBope 
40 CDCI3 Hjm D2O c HcnojibaoBaHHCM TMC hjih aueTOHHTpujia coOTBeTCTBCHHO b 
KanecTBe BiiyTpemici 0 cxaHMpia. B onHcaHHH cneicrpoB Hcnonb30BaHbi cjie^iyiomHe 
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coKpauieHHK: c - CHHrjiex, ;m - jsy6n€n[ ;iy6jieT0B, jvm - fly6jieT flyGneroB ;iy6jieT0B, m - 
MyjibTHnjiCT, K - KBaprer. iit- nceBWTpHnjiei. CHrHaaw aauiHTHwx rpyriii iie 

npHBOilHJIHCb npH OnHCaHHH CneKTpOB. MaCC-CneKTpbl CHHMaJIMCh B nOSHTHBHOM HJIH 

HeraxHBHOM peMCHMe na cnemrpoMerpe Jeol DX 300 c onepauHOHHoB cmctcmoh JMA- 
5 DA 5000 H HcnonbsoBaHHCM HHTpo6eH3HJiOBoro cnHpra b KanecTBe MarpHuw. VO- 
cncKTpbi 6bmH nojiyneHbi aa L)vicon-931 cndcrpo^xyroMerpe b Bo;ie. TCX 
npoBOiiHJiacb Ha iiJiacTHHax c cHUHKarejicM (Merck, Art. 5554). KojioHOHHaa 
xpoMaTorpa(t)Hfl np0BO4Hnacb na Silica Gel 60 (Merck, Art. 15111) c HcnoJibsoBaHHeM 
xjiopMCToro MCTHJiena h MeraHOiia b KanecTBc ^jtbochtob. 
10 TeMneparypbi nnaBJieHMA Gmjih HSMcpcHbi Ha annapare Rcichter (Abctpmh) h 

HC 5buiH HcnpaBJicHbi. 06paineHHO-4)a30Ba» xpoMaTorpa4)H>i npoBOiiHJiacb na 
LiChroprep RP-18 (40-63 mkm, Merck, Art, 13900). PeHTrenoBCKaK cbCMKa Gbijia 
BbinojiHCHa Ha 4Mcj)paKT0MeTpe CAD-4 (Nonius. PojinaHUHH)). CrpyKTypbi 5bi;iii 
peujeHb) np«MbiM MexoiioM h yroHHeHbi McxoiiOM HaHMenbiuHx KsaiipaToe c 
15 aHH30TponHbiM npH6jTH^eHHeM iuifl ncBO^iopoOTbix aroMOB. KoopiiHHaTbi 
BOjaopojiHbix aroMOH Gwjih onpc;ic;ieHbi h3 pa3H0CTHbix cMHTe30B Oypbe h yroHHCHbi c 
HcnojibnoBaHHCM HSorpouHbixx TCMneparypHbix (|)aKTopoB. OKOHHarejibHwe 3HaHeHHH 
R-4)aKTopoB GbiJiH 4,2% m 3,0% jxsin coenMHeHHH IE m 2Z cootbctctbchho. 

KpHCTaJlJIbl 3TMX COC/lHHeHHH 6bIJlH IIOJiyMCHbl H3 BOJXbL 

20 

5*-MoiIOMeTOKCHTpHTHJI-3*-OKCHMHIIO-2\3'-aHAe30KCHTHMHAHH 

(30E+30Z). K HacbimeHHOMy pacTBopy rHiipoKCHJiaMHHa niiipoxJiopHjia b nHpH;iHHe 
(5 MJi) 6h\no zio6aBJ]eHo cocOTHenwe 29 (K45 i, 2,83 mmoji). Mepes 15 MHHyr 
peaxuHOHHa^ CMecb 6biJia ynapeaa b saKyyMe, h k ocraTKy 6biJiH iiooafiJiCHbi 

25 iiHXJiopMcraH (50 mji) h Bom (50 mji). riocjie 3KCTpaKUHH opranHHccKHfi cjioh 6bm 
BbicyujeH 6e3BOiiHbiM cyjib<i>aTOM HarpnK, ynapen h nepeynapen c rojiyojiOM. flocjie 
KOJiOHOHHofi xpoMaTorpa(l)HH na cMJiHKarejie (rpaaMCHT MexaHOJia b jaHXiiopMeraae, 0 
->2,5%) 6b!Jio nonyHCHo 1 ,39 r cmccm 30E+3QZ b BWiie 6ecuBeTHofi nenbi (93%). 

IH ;iMP (CDCI3): 30E 7,62 k (H6, 1H), 7,20 nr (HI', IH), 4,70 m (H4', 1H), 

30 3,61 /ui (H5', J5',4'=3,0 Hz, J5. 5.=-lO,5 Hz, IH), 3,48 m (H5", J5..4.=l,8 Hz, IH), 3,55 
jxjx (H2", J2"j'=6,8 Hz, }2^o'=-lSJ Hz, IH), 2,79 jum (H2', J2M'=7,7 Hz, J2',4'=U9 Hz, 
IH), 1.36 ;i (Me.C5, 3H). 30Z 7,76 k (H6, IH), 6,39 ni (Hi', IH), 4,94 m (H4', IH). 
3,94 jux (H5\ J5'.4'=l-7 Hz, J5.,5--10,2 Hz, IH), 3.29 jm (H5", J5.'4.-1.9 Hz, IH), 3,23 



wo 97/49717 



5 



PCT/RU97/00201 



jux (H2", J2"j'=6,5 Hz, J2",2'=-16.0 Hz. IH), 3.06 (H2', J2\r=9,2 Hz, J2',4'=1'9 Hz, 
1 H), 1 29 n (Me-C5. 3H). m/e (FAB MS < 0) 527 (M-H)". 

3'-OK€HMHHO-2*,3'-i1UAe30KCHTHMHiIHH (IE) , PaCTBOp CMCCH COeflHUCHMH 

5 30E+30Z (193 Mr, 0,37 mmoji) b 80% sojiHoii yKcycHofi khcjiotc (5 mji) 

nepcMciuHBajiH b TeneHHC 12 m npn KOMHaxHofi TeMneparype, ynapHsajiH flocyxa h 
fiepeynapHBajiH c roJiyoJioM. K ocxaTKy RodaBJisim Bony (5 mji), imxnopMeraH (5 mji), 
BOAHbiM cjiou oTiiejuiJiu H npoMUBajiH iiHXJiopMeTaHOM (5 mji), ())HnbTpoBajiH Mepe3 
BJiaHCHfciM GyMaxcHbiH (JjHJibxp H ynapHBajiH ^locyxa. OcxaroK OHwmajiH oSpamcHHo- 

10 4)a30Boji xpoMaTorpa(])iieFl (rpa^HeHT MeraHOJia b BOjie, 0->S%). Flocjie mo^unhnoi^ 
cyiuKH 6MJ10 nojiyneHO 64 Mr coeiiKHCHMii IE b bhuc 5ecuBeTHOH ncHW (68%). 
IlocjieAyHDiJuafl KpucrasiJimmyi^ h3 boaw no3B0JiMJia nojiyMHTb 43 Mr 
KpHCTajiJiHMecKoro IE. T. nji. 117-1 19^0. »H iIMP (D2O): 7,57 k (H6, IH), 6,31 nr 
(Hr, IH), 4,64 M (H4', IH), 3,89 jux (H5', J5.,4-2,7 Hz, J5«,5"=-12,8 Hz, IH), 3,82 jiji 

15 (H5", J5",4'=4,l Hz, IH), 3,30 jvx (HT. Jy'j'=7A Hz, J2",2'=-19,l Hz. IH), 2,90 jwx 
(H2\ J2M'=6,3 Hz, J2',4'=l-6 Hz. IH). 1.82 jx (Me-C5, 3H). (20% CD3OD b 

H2O): 168,2 (C4), 161,6 (C3"), 153,4 (C2), 139,2 (C6), 113,8 (C5), 85,1 (CT), 81,0 
(C4'), 62,4 (C5'), 34,9 (C2'), 12,6 (Me-C5). m/e (FAB MS < 0) 254 (M-H)% (FAB MS 
> 0) 256 (M+H)^. yO: i^ax^ 267 hm (e 96400). 3jieMeHTHbift awajiHs: HafiiieHo, %: C - 

20 43.65, H - 5.47, 15,37; BWHHCJieHo. %: C - 43,96, H - 5.52, IN - 5,37. 
C10H13N3O5 ■ HiO. PenTreHOcrpyKTypHbift aHajiHs: KOH4)opMauHOHHbie iiapaMCTpu 
IjE npe;icTaBJiciibi b Ta6ji. 1 . TpexMcpHaa CTpyKtypa IE npe;iCTaBJieHa iia puc. 2. 



25 5'-MOHOMeTOKCMTpHTHJI-3'-MeTOKCHMHHO-2*;j'-/lH/ie30KCHTHMHflHII 

(31E+31Z). 

PeaKUHH coejiHHeHHii 29 (1,45 r, 0,88 mmoji) c HacwmeHHbiM pacTBopoM 
O-MCTHJirHjipoKCHJiaMHHa THApoxjiopHiia B nupujxmt (2 mji) c nocJie^tyiomeH 
OHHCTKOH Ha cHjiMKarcjie (rpaiiHeHT MeiaHOJia a AHXJiopMeraHe, 0 ~>2%), KaK onHcaHo 
30 jxsin 30E-H30Z no3BOJiHJia nojiyHHTb 431 Mr cmcch 31E+31Z b bhac 6ecuBeTH0H ncHbi 
(91%). IH 51MP (CDCI3): 31E 7,58 k (H6, IH), 6,38 njx (HI', IH), 4,65 m (H4', IH), 
3,97 c (N-OMe. 3H), 3,59 m (H5', J5'4'=3,l Hz, J5.5..=-10,4 Hz, IH), 3,40 m (H5", 
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J5..4=2.0 Hz. IH). 3,44 m (H2". J2".i.=6.8 Hz, J2",2-=- 1 8,5 Hz, IH), 2,72 juw (H2', 
JzM-^T.e H/., J2-.4'=2.0 Hz, IH), 1,37 a (Me-C5, 3H). 

31Z 7,74 K (H6, IH), 6.39 jw (HI'. IH), 4,82 m (H4', IH), 3.89 c (N-OMe, 3H), 
3.84 m (H5\ J5.,4.=l,8 Hz, J5.5^-10.2 Hz, IH). 3,23 zw (H5", J5-4^1,5 Hz, IH), 3,19 
5 m (H2". J2-J-6.3 Hz, J2-.2'=-16,3 Hz, IH), 3,03 am (H2', J2M'=8,9 Hz, J2-,4'=l,3 Hz, 
IH). 1,30 a. (Me-C5, 3H). m/e (FAB MS < 0) 540 (M-H)-. 

3'-MeTOKCHMUHO-2'3'-AHiie30KCHTHMHnHH (2E+2Z)- HSBCCTHM 

onyGjiHKOBaHHbie aaHHwe o CHHTCse coeflHHCHHH 2E+2Z (Tronshet, J.M.J.; Zsely, M.; 
10 Lassout, O.; Barbaiat-Rey, F.; Komaromi. I.; Geoffroy, M. Synthesis and anti-HIV 
activity of further examples of l-[3-deoxy-3-(N-hydroxylamino)-b-D-/A/eo- (and b-D- 
er)'//jro-)-pentofuranosyi]thyminc derivatives. ./ Carbohydrate Chemistry, 1995, 14. 
575-588). OflHaKo b H3BecTHbix HCTowHHKax He npHBOiWTca ;iaHHbix no aHXHBMH 

aKTHBHOCTH yKaSHHHWX COCilHHeHHH. 

15 PacTBop cMecH coeaHHCHMH 31E+31Z (222 mf, 0,41 MMon) a 80% BOiWOH- 

yKcycHOH KHCJioTe (5 mji) nepcMeiuHBajiH a TeneHHe 12 h npw KOMHaxHofi TeMnepaiype 
H o6pa6aTbiBajiH, KaK onncaHo ana coe/i. IE. Ocra-roK OHHiuajiH o6pameHHo-4)a30BOH 
xpoMaTorpa^jHeii (rpaaHCHT MeraHOJia b Bo;ie, 0 ->7%). Hocjie JiHO^H/ibHOfi cyiuKM 
6buio nojiyneHO 79 wr cmbch coeaHHCHHii 2E+2Z b bhac SecuaerHoft ncHbi (72%). 

20 rioaiciiyiomaa KpHcxanjiioauHa hj boaw nosBOJiHJia nojiynHTb 45 mp 
KpHcraiuiHMecKoro 2Z. T. nji. 121-1230C. Ml ^MP (D2O): 2E 7,55 k (H6, 1H), 6.28 An 
(Hr. IH), 4.68 M (H4'. IH), 3.86 c (N-OMe, 3H), 3.90 m (H5', J5. 4^2.9 Hz. J5.5..=. 
13,0 Hz. 111). 3,82 m (H5". J5-,4.=4,3Hz, IH), 3.28 m (H2", J2",,^7.3 Hz, J2-,2'=-I9,2 
Hz, IH), 2.92 am (H2', J2',i-=6,1 Hz, J2-.4'=1.9 Hz, IH), 1,82 a (Me-C5, 3H). 2Z 7,71 k 

25 (H6. IH), 6,27 jw (Hr, IH), 4,65 m (H4', IH), 3,82 c (N-OMe, 3H), 4,08 m (H5', 
J5..4.=3,3 Hz, J5.5"=.12,6 Hz, IH), 3,80 m (H5", J5..4.=2,3 IIz. IH), 3.08 m (H2", 
J2".r=6,5 Hz. J2..r=-17.4 Hz, IH), 2,90 mx (H2'. J2m-=8,2 Hz, Jj.^^l.S Hz. IH), 1.84 
R (Me-C5, 3H). I3C ^IMP (20% CD3OD b H2O): 2E_166,9 (C4), 159,5 (C3'). 152,0 
(C2), 139,0 (C6). 1 12,1 (C5), 84,6 (CI'), 79,8 (C4'), 62,3 (C5'), 61,1 (OMe), 33,1 (C2'), 

30 1 1.9 (Me-C5). 2Z 166,8 (C4), 159,8 (C3'), 152.1 (C2), 137,7 (C6), 1 12.7 (C5), 83,4 
(CD, 79.6 (C4'). 62.4 (C5'). 60.8 (OMe). 35,0 (C2'), 12,0 (Me-C5). m/e (FAB MS < 0) 
268 (M-H)-, (FAB MS > 0) 270 (M+H)'. YcD: 1^^^= 267 hm (z 96500). 3jieMeHTObiH 
aiiajiHi: HafiacHO. %: C - 44,59, 
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H - 5,93, N - 13,93; BWHHC/ieHO, %: C - 44,59, H - 6,12, N - 14.18. 

C] 1H15N3O5 K5H2O. PeHTreHOcrpyKTypHbiH aHaiiHa: KOH(J)opMauHOHHbic 
napaMCTpbi 2Z npejiicTaBjiewbi b Ta6.i. 1 . TpexMepHaa CTpyKxypa HR npeiicTaBJiena Ha 
pMc. 2. 

5 



S**M0HOMeTOKCHTpHTHJI-3*'aueTOKCHMHn0-2*,3*-ilHAe3OKCHTHMHAHH 

(32E+32Z). 

K pacTBopy cmccm 30E+30Z (460 Mr, 0,87 mmo/i) b nHpw/iHHC (5 mji) npn 
10 nepeMeuiHsaHHH npH 0"C 6mji iio6aBJieH aueroji xJiopMA (71 mkji, 1,0 mmoji). 
PeaKUHOHHOH CMCCH JxajiH corpcTbCfl jxo KOMHaxHOH xeMneparypbi h nepes 6 nacoB 
iio6aBHJiH HacbimenHbiH boahwh pacTBop rHiipoKap6oJiaTa HaxpHJi (2 mji). PacTBop 
6biJi ynapcH, h ociaTOK 6h}n o6pa5oTaH h ohhuich Ha cHJiHKarejie, KaK onHcaHO zuifl 
30E+30Z (rpajiHCHT McraHOJia b AHXJTopMexaHe, 0 ->2%). Bbuio iiojiyHeHO 327 Mr 
15 CMCCH 32E+32Z b BUjxe GecuBerHOH ncHbi (66%). jIMP (CDCI3): 32E 7,60 k (H6, 
IH), 6,28 jm (HI', IH), 4,82 m (H4', IH), 3,74 m (MS', J5. 4-3,0 Hz, 

J5. 5«=-10,7 Hz, IH), 3,48 jm (H5", J5",4.=2,l Hz, IH), 3,62 m (H2", i-6,5 
Hz, J2",2'=-18,6 Hz, IH), 3,13 jum (H2\ J2*,r=7,8 Hz, J2',4'=1.8 Hz, IH), 2,23 c 

(N-OCOMe, 3H), 1,37 jx (Me-C5, 3H). 32Z 7,73 k (H6, 111), 6,48 jui(U\\ IH), 
20 4,92 M (H4'. IH). 3,94 jm (H5\ IH), 3,47 jm (H5", J5M4.= 1,8 Hz, J5.,5"=-10,4 Hz, IH), 
3,39 m (H2", Jr-j-6,1 Hz, J2",2'=-17.1 Hz, HI), 3.18 ;uiA (H2\ J2M'=9,2 Hz, J^.^-^M 
Hz, IH), 1,94 c (N-OCOMc, 3H), 1,34 n (Me-C5, 3H). 

m/e (FAB MS < 0) 568 (M-H)-. 



25 3*-AueTOKCHMHHO-2*,3*-AHae30KGHTHMHAHH (3E+3Z). PacTBop CMeCH 

coejiHHeHHH 32E+32Z (340 Mr, 0,60 mmoji) b 80% bo^ihoh yKcycHofi kmctotc (5 mji) 
nepeMeuiHBajiH b TeneHHe 12 h npw KOMHaxHOH xcMnepaxype h o6pa6axbiBajiH, KaK 
onucaHo ajiji coe/i. IE. Hocjie ohhcxkh xpoMaxorpa(j)HeH Ha CHnHxarejie (rpa^iHeHT 
auexoHa b jiHXJiopMexaue. 0 -^50%) h jiHO(|)HJibHOH cyiUKH 6biJio nojiyHCHO 110 Mr 
30 CMCCH coejxHHCHHH 3E+3Z B BHiie 6ecuBexH0H rHrpocKonHHHOH ncHbi (62%). 

^H iIMP (D2O): 3E 7,58 k (H6. IH). 6,30 nx (HV, IH), 4,78 m (H4', IH), 3,98 
JVX (H5\ J5^4'=2.7 Hz, J5. 5..=-16,0 Hz, 1H), 3,91 jui (H5\ iy^4^=^3.9 Hz, IH), 3,50 jw 
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(H2", J2-J-7.4 Hz, J2"T=-19,6 Hz, IH), 3J3 am (H2\ r=6,2 Hz, J2^4.=l,3 Hz, IH), 
2,16 c (N-OCOMc, 3H), K83 jx (Me-C5, 3H), 3Z 7.73 k (H6, HI), 6,34 ;w (HI'. IH), 
5,00 M (H4\ IH), 3,98 m (H5\ is\4'^32 Hz, J5.5«=-12,9 Hz, IH), 3,92 m (H5", 
J5..4.=2,8 Hz, IH), 3,25 jsjx (H2", J2"j-6,3 Hz, J2»,2'=-17,7 Hz, IH), 3,10 am (H2', 
5 J2M-8,2 Hz, J2'.4'=K3 Hz, IH), 1,82 c (N-OCOMe, 3H), 1,83 n (Me-C5, 3H). ^^C 
m? (20% CD3OD B H2O): 3E 172,0 (COCH3), 168,9 (C3'), 166,9 (C4), 152,0 (C2). 
138,3 (C6), 112,2 (C5), 84,9 (CI'), 80,4 (C4'), 62,1 (C5'), 34,5 (C2'), 19,0 (COCH3), 
11, 9 (Me-C5). m/e (FAB MS < 0) 296 (M-H)-, (FAB MS > 0) 298 (M+H)"^. y<D: 
267 HM (e 95900). DjieMCHTHbifl aiiajiHs: HafiAeHO, %: C - 45,73, H - 5,25, N - 13,20; 
10 BUHHCJiCHO, %: C - 45,72, H - 5,43, N - 13,32. C12H15N3O6 ' H2O. 

ripuMep 2 CuHtnej 3''OKCUMUHo-2\3*-dude30KcuHyKneo3udo6 u 
a^emoKCiiMUHO-2',3''dude30KcuHyKAeo3udoe, codepoicau^ux tjumo3UH, adenuu u ^yaHUH 
e Kanecmee HyKjiemoebix ocHoeanuu (na npuMepe npou3eodHbix adeHuna). 
15 CxeMa2 



DMTr DMTr 
TBDMSiO A TBDMSiO A HO 



20 



25 




If II 



£7 



33 



NAAA.OH 



34E + 34Z 



111, IV 




NwvOH 
14E+14Z 



30 



35 




40 



i - peareHT /lecc-MapTMHa; ii - rHApoKCHJiaMHH raApoxjiopiiii / Py; 
iii - TeTpa6yTHJiaMM0HMfl 4)TopHA / TI'O; iv - 80% yKcycHaa Kucjiora; 
V- AcCI/Py 
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N6-;iHMeTOKCHTpHTMJl-5'-TpeT6yTM;iiIHMeTHJICH;iHa-3*-OKCMMHHO-2',3*- 

iiHae30KcuaAeH03HH (34E+34Z). K pacTBopy N^-AHMeroKCHTpHTHJi-S- 
TperSyTHJiiiHMeTMncHJiHjj- 2'-W30KCHaaeH03HHa 33 (447 Mr, 0,67 mmoji) b 
iiHXJiopMeTane (6 mji) npH O^C 6hin iioSaBJieH peaicTHB flecc-MapTHHa (530 mf, 1,25 
5 MMoji) B iiMX/iopMerane (6 mji) h nHpH^HH (0,1 mji). PacTBopy hosbojimjih corperbCH no 
KOMHaTHoft TeMneparypfai h nepea 30 mmh 6biJi iio6aBJieH iiacwuicHHWH bojoihwh 
pacTBop TH0cynb4)aTa HarpM (5 mji). OpraHHHecKHfi cnoR 6wjj oxiiejieH, 
HacumeHHbiM pacTBop riwpoKCHjiaMHHa ra^ipoxjiopHjaa b nHpH^He (2 mji) 6uji 
iioSaRneH. h pacTBop 6bui ynapcH b BaxyyMe h ncpeynapen c TOJiyojioM. K ocTaxKy 6wji 
10 ;xo6aBjien HacumeHHUH boaiimh pacTBop rH;ipoKap6oHaTa HarpH^i (10 mji) h 
imxJiopMCTaH (10 mji). OpraHMnecKHft cjiofi nocjie 3KCTpaKHHH 6b!Ji npoMbir bo;ioh (2 
X 10 MJi), BbicyuieH c cyjib(J)aTOM mrpm h ynapcH ^ocyxa. Ilocjie ohhctkh 
xpoMaTorpa(j)HeH Ha CHJiHKarejie (rpa/iHeHx MexaHOJia b ^ZHXJiopMeraHe, coziep>KameM 
cjie;ibi TpH3THJiaMHHa, 0 ->2 %) 6bi;io nojiyneHO 227 mf cmcch 34E+34Z b bhjxc 
13 6ecuBeTH0H ncHbi (49,8%). ^MP (CDCI3): 34E 8,18 c (H8, IH), 8,05 c (H2, IH), 
6,42 nx (Hl\ 1 H), 4,98 m (H4\ IH), 4,03 jxn (H5\ }s\4^^2.3 Hz, J5.5..=-ll,4 Hz, IH), 
3,88 jux (H5'\ J5",4.=4,l Hz, IH), 3,54 njx (H2", J2.. i.=7,0 Hz, J2«^2'=-18.4 Hz, IH), 3,09 
mi (H2^ J2M'=6,7 Hz, J2',4'-l>9 Hz, IH). 34Z 8,29 c (H8, IH), 8,05 c (H2, IH), 6,36 
mitiW IH), 4,66m(H4', IH), 4,22;w(H5', J5.,4-2,4 Hz, 
20 J5\5"=-l 1^0 Hz, IH), 4,02 m (H5'\ J5",4.-2,l Hz, IH), 3,24 jvx (H2'\ J2-j-6,0 

Hz, J2.' 2'=-15.9 Hz, IH), 3.03 (H2\ J2'j'=8,9 Hz, J2'.4'=K6 Hz, IH). 
m/e (FAB MS < 0) 680 (M-H)". 

3'-OK€HMHHO-2'3*-AHAe30KCHaAeH03HH (14E+14Z). K pacxBopy cmcch 
25 coeiiHHeHHM 34E-H34Z (226 mf, 0,33 mmoji) b xeTparHflpo4)ypaHe (5 mji) npH QoC 6wji 
iio6aBJieH 1,IM pacxBop xexpa6yxHJiaMM0HM« ^ropima b xexparH;ipo<|)ypaHe (0,33 
mji). PacxBopy hosbojimjih corpexbCH no KOMHaxHoR xcMnepaxypw h ynapHJiH jiocyxa. 
Hocjic OHHCXKH xpoMaxorpa(l)HeH Ha cHJiHKarejie (rpa^jMCHx Meranojia b j^HXJiopMCxaiie 
0 -> 4 %), cojiep)KaiiieM cjie^bi xpH3XHJiaMHHa) h ynapHBanHM ocxaxoK Gbui pacxBopen 
30 B 20 MJI 80% BOiiHOH yKcycHOH KHCJioxbi, nepcMeiuaH 30 mhh, yiiapen ziocyxa h 
RB'd-imhi nepeyriapcii c xo/iyoJioM. K ocxaxKy Gbuia AoGaBJiena BOiia (10 mji) h 
JlHXJlOpMCXaH (10 MJ\). BojlHblH CJIOH 6blJl OXJieJlCH H npoMbiT iiHXJiopMexaHOM (3 X 10 
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Mji). Ilocjie JiH0(|)HnM3auHH BoaHoro cjiok nojiyMeno 64 Mr cmcch 14E+14Z b bhjk 
6ecuBeTHofi neHU (73,5%). "H ^IMP (CDCI3): 14E 8,29 c (118. IH), 8.16 c (H2. IH), 
6,50 nr (HI', IH), 4,70 m (H4'. IH), 3,96 aa (H5\ J5.4.=2.4 Hz, J5.5..=-12,6 Hz, IH), 
3.84 m (H5". Js»4.=4.0 Hz. HI), 3.58 jm (U2\ J2".r=7.1 Hz, J2..2-=-l8,7 Hz, IH), 3,48- 
3.25m(H2'. IH). I4Z8,26c(H8. IH). 8.16 c (H2, HI), 6.44 Afl(Hr. 1 H), 4,70 m {H4', 
IH). 4,21 OA (H5\ J5.4.=2,8 Hz, J5..5^-12,6 Hz, IH), 3,92 m (H5". Jj- 4^1,8 Hz. IH), 
3,48-3.25 M(H2',H2",2H). 

m/e (FAB MS < 0) 263 (M-H)-. (FAB MS > 0) 265 (M+H)+. YO): 1^3^= 260 hm 
(6 15000). 

3'-AucTOKCHMHHO-2',3'-AH;(e30KCHaAeiio3HH (15E+15Z). K pacTBopy cmcch 
34E+34Z (82 Mr, 0,095 mmoji) b nHpHaHHC (2 mji) up» nepeMeiuHBaHHH npu 0"C 5uji 
w6aBJien ancTHJi xjiopHA (18 mk;i. 0,25 mmoji). Sbtcm peaKUHOHnoii cmcch naiw 
corpcTbca ao KOMHarnofi TeMneparypu h wepes 1 Mac aoSaBHjiH HacuuieHHufi aoaiibiH 
pacTBop i HApoKapSoHara HarpHa (1 mji). PacTBop 6uji ynapcH b BaKyyMC, h ocxaroK 
15 6biJi o6pa6oTaH h ohmiuch na CHjiMKarcjie, ksk onHcano ana 32E+32Z (rpa^iHCHT 
McraHOJia b iuixjiopMcraHe 0 -> 3%. coflepxcamcM cneaa xpHSTHjiaMMHa). K ocraTKy 
(60 Mr, 0,083 mmoji) b TeTparHApo4)ypaHc (2 mji) npw O^C 6wji ao6aBJieH 1,1 M 
pacTBop TeTpa6yTHJiaMMOHHa 4)TopHfla (100 mkji) h aajiee nocrynajiH, icax onHcaHo 
urn 14E-H4Z. nocjie ohhctkh xpoMaTorpa4)Heii hb ciuiHKarejie (rpaflHCHT MeraHojia b 
20 flHXJiopMCTaHC 0 4 %, coflep«ameM cjie;«j Tpn3THjiaMHHa) cyxofl ocxaTOK 5mji 
pacTBOpeii B 5 mji 80% boahoh yKcycuoH khcjiotw h xiajiee nocTyiiajin. kbk onwcaHO 
iiJiH 14E+I4Z. Hocjie JiHO())HJiH3aunH nojiyMCHO 9 mi cmcch 15E+1SZ a nH.ac 
KCjrroBaTofl neiiw (32%). 'H JiM? (CDCI3): 15E 8,24 c (H8, IH), 8.17 c (H2, IH), 
6,48 nr (HI", IH), 4.66 m (H4', IH), 3,90 m (H5', J5.4.=2,4 Hz, J5.5..=-12,2 Hz, IH), 
25 3,80 M(H5". J5..4-=4.1 Hz, IH). 3.67 ;ui (H2", .J,. ,.=6,9 Hz. J2..2=-18,8 Hz, IH), 3,55 
ojm (l-W, J2-,r=6,9 Hz, J2',4'=1.7 Hz, IH), 2,20 c (>J-OCOMe, 3H). 15Z 8,30 c (H8, 
IH), 8,17 c (112. IH), 6,42 m (HI', IH), 4,60 m (H4', IH), 3,98 w (H5', J5.4.=2,6 Hz, 
J5-,5"=-12,3 Hz, IH). 4,92 m (H5", J5.. 4.^4,0 Hz, IH), 3,48 m (H2", IH), 3,05 m 
(II2',1H). m/e (FAB MS < 0) 305 (M-H)-, (FAB MS > 0) 307 (M+H)+. YO: 1^3^= 260 
30 hm(£ 14800). 
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IIpHMep 3. Onpedenenue rtpomueoeupycHOu aKmuenocmu u 
liumocmammecKOPo deiicmauH e Kynbmypax KJtemoK. 

HBYHEHME nPOTHBOBHPYCHOM AKTMBHOCTH. 

ripOTHBOEHpyCHUe HCCJie^lOBaHHa, 3a HCKJUOMeHHCM HCCJieHOBaHHH C BMH-1 H 

5 BHM-2. ocHOBbiaajiHCb na HiirHGHpoBaHHH BHpyc-HHiiynHpoBaHHoii 
UHTonaToreiiHOCTH b Kyjibxypax kjictok E^SM hjih HEL, KaK oiiHcaiio b Schols, D., 
De Clercq, E, Balzarini. J., Baba, M.. Witvrouw, M., Hosoya, M.. Andrei, G.. Snoeck, 
R., Neyts, J,, Pauwels, R., Nagry, M., Gyorgyi-Edelenyi, J., Macholich, R., Horvath, I., 
Low. M., Gorog. S. Sulphated polymers are potent and selective inhibitors of various 

10 enveloped viruses, including herpex simplex virus, cytomegalovirus, vesicular 
stomatitis virus, respiratory syncytial virus, and toga-arena- and retroviruses. Antiviral 
Chem. Chemoiher. 1990, 1, 233-240; De Clercq, E,. Descamps. J.. Vcrhelst, G., Walker. 
R.T.. Jones, A.S., Torrence, P,F., Shugar, D. Comparative efficacy of antiherpes drug 
against different strains of herpes simplex virus. J. Infect, Diti.. 1980, 141, 563-574; De 

15 Clercq, E., Holy, A., Rosenberg, G., Sakuma, T., Balzarini, J., Maudgal, P.C. A novel 
selective broad-spectrum anti-DNA virus agent. Nature. 1986, 323, 464-467. 

CooTBercTsyiomHe KyjibTypw kjictok b MHKponHrpoBbix KOJiHHecTBax 5binH 
HHOKynHpoBaHbi co 100 CCIDso BHpyca. FlpH 3Tom 1 CCID50 BHpyca 6bjjio 

JlOCTaTOHHbIM JXJlSi HH(J)HUHpOBaHH5J 50% KyJlbTypbl KJICTOK. floCJIC OiZHOFO HECa 

20 nepHOiia a6cop5uHH ocTaTOMHbiS Bnpyc 6biJi yitajieH h KJieTOHHwe Ky/ibiypbi Gujih 
MHrHSHpoBaHbi B upHcyTCTBHH pa3JiHHHbix KOHUCHTpauHH (400. 200, 100. ... mki/mji) 
Hccjic;tyeMbix coejiMiieHMii. UHTonaTorcHHoe ziefiCTBHc BHpyca oueHHBajiocb no 
saBepmeiiHK) uHTonaToreHHoro npouecca b KOHTpojibHOfl HH4)HUHpoBaHHOH BHpycoM 
Kyjibxype kjictok. 

25 HI irMBHPOB AHHE BMM-HHjayHMPOBAHHOrO OBPASOBAHRH 

rHl AHTCKMX KJIETOK. 

KyjibTypa KjteroK CEM 6wjia cycncHAHpoBaHa b KOHueHTpauHH 250.000- 
300.000 kjictok/mji xyjibTypajibHoii cpe^w h MH4)HUHpoBaHa 100 CCID50 BHH-1 (IIIb) 
HJiM BHM-2 (ROD). 3aTeM 100 mkji cycncHSHH HHc})HUHpoBaHHbix k^ictok 6biJiH 
30 nepenecciibi b ujiaHUJCT aa 200 mk.i. coiiepjKaiiiHW no 100 mkji cooiBeTciBeHHo 
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paaoaBJicHHbix pacTBopoB MCCJieiiyeMbix coe;iHHeHHfi. Hepe3 4 HHKy6auHH npH 
37"C o6pa30BaHHe chhuhth>i b Kyjibrypax kjictok 6wjio HsyHCHo. KaK onHcano b 
Balzarini, J., Naesens, L., Slachmuylders, J., Niphuis, H., Rosenberg, I., Holy, A., 
Schellekeiis. H.. De Clercq, E, 9-f2-Phosphonylmethoxyelhyl)adenine (PMEA) 
5 effectively inhibits retrovirus replication in vitro and simian immunodeficiency virus 
infection in rhesus monkeys. AIDS, 1991, 5, 21-28. 

MSyqEHME UMT0CTATM4ECK0H AKTHBHOCTH. 

UHTOCTaTHHCCKaH aKTHBHOCTb 6bina HsyHCHa KaK oiiHcaHO B De Clercq, E., 
Baizariny, J., Torrence, P.F., Merles, M.P., Schmidt, C.L.. Shugar, D., Barr, P.J., Jones, 
10 A.S., Verhelst, G., Walker, R.T. Thymidilate synthetase as a target enzyme for the 
inhibitory activity of 5-substituted-2'-deoxyuridines on mouse leukemia L-1210 cell 
grov^. Mol. PharmacoL. 1981, 19, 321-330. HHTOCTaTHHecKyio aKTHBHOCTb 
BbipancajiH. xaK KOHuciirpauHio coeiiMHeHHa, KOTopaa yMCHbuiaeT hhcjio BbDicHBuiMx 
KJICTOK iia 50% (CC50). H3MepeHHfl uhtotokchhhocth ocHOBbjBajiHCb na 

15 MHKpOCKOnHMeCKH BHWMOM HSMCHeKHH HOpMaJIbHOH KJieTOHlIOH MOp(j)OJIOrHH 

(EfiSM) Vim MHrH6HpoBaHHH HopManbHoro pocra kjictok (HEL), KaK onacaHO b De 
Clercq, E., Holy, A., Rosenberg, G., Sakuma, T., Balzarini, J., Maudgal, P.C. A novel 
selective broad-spectrum anti-DNA virus agent. Nature. 1986, 323, 464-467. 

AKTHBHOCTb OPOTMB BHPYCA TEIIATHTA B. 

20 HejiOBCHCCKHe kjictkm 2.2.15, 3apa>KeHHbie BFB 5bijiH BbwejicHbi h3 

KJicTOHHOH jiHHHH HEP G2 H KyjibTypHpoBaHbi, KaK onHcano B Korba, B.H.; Guerin, 
J.L. Use of standard cell culture assay 10 assess activities of nucleoside analogs against 
hepatitis B virus replication. Antiviral Res. 1992. 19, 55-70. Kjictkh, KyjibTHBHpycMbie 

B MOilH^JHUMpOBaHHOH CpCAC AyGcjIbKO C il06aBJ)eHHeM 4% GblMbCH CblBOpOTKH H 0,5 

25 mM rnioTaMHHa. o6pa6aTbiBajiH HCCJieiiyeMbiMM BCUtecTBaMH b TeneHHe 9 jxhqPl. 
KyjibTypanbiiyK) acHZiKOCTb MCHfljiH KaMuibie 3 msi. Kjictkh HEP G2 h 
Heo6pa6oTaHHbie 2.2.15 kjictkh cjiywHJiH b KanecTBC neraTHBHoro h no3HTHBHoro 

KOHTpOJIH COOTBCTCTBCHHO. 3aTeM CpCita 6blJia yiiaJiena, H kjictkh JTH3HpOBaHbI. 

riojiHan BHjTpHKJieroMHaa JIHK GbiJia BbiucjieHa m iioitBeprnyTa anajiHsy "Caysepn 

32 

30 6jiot'\ Hcnojib3yfl P-MeneHyio cneuH4)HHHyio npo6y (pTHBV njiasMHj^a coiiep>KHT 
renoM BfB hojihoh iUiHHbi). Oiipe^tejiiuiH MHiHSHpoBauHe BHpycHoro penjiHKaTHBHoro 
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ilHK-HHTepMCiiHaTa b o6pa6oTaHHux KnerKax b cpaBHCHHH c kohtpojicm. HayneHHe 

UHT0TOKCM4HOCTH COCilHHeHHH npOBOJIHJlH B KJICTKaX HEP G2, HaXOflHIUHXCfl B 

njiaHiuere, HSMepeHHCM npoKHKHOBCHHii e kjictkh HeiiTpajibHoro kpacHoro KpacHxejifl. 
Kjictkh 6wjih noiicHHTaHbi h o6pa6oTaHw b tcx )Ke ycJiosHHx, hto h kjictkh, 

5 HCnOJIbSOBaHHbie /UIJI OnpeiiejlCHra npOTHBOBHpyCHOH aKTHBIlOCTH. 

Pc'iyjibTaTbi. 

AKTHBHOCTb riPOTHB BHM , AhtoBMM aKTHBiiocTb cHHTesHpoBaHHWx 
coeflHueHHH 6biJia HsyneHa c HcnojitaoBaHHCM BMM-1 (luraMM 111^) h BHM-2 (uiiaMM 
ROD) B icyjibTypax nejioBcqecKHX MT-4, CEM/0 h CEM/TK^kjictok (Ta6ji. 2). 

10 CociiMHCHMJi IE, 3E+3Z noKaaajiH Bbipa)KeHHyK) aKTHBHOcTb npoTHB paBHo BHM-1 h 
BMH-2 B KyjibTypax kjictok MT-4 h CEM/0. IlpH 3T0m aKTHBHOCxb npoTMB BHH-1 h 
BMM-2 B MT-4 KJierKax 6u;ia b 10-20 pa3 Buiue, hcm b CEM/0 KJiexKax. 
UHTocTaTOHecKaa aKTHBHoctb HccjicAyeMbix coeOTHCHKH 6bi;ia b 5-15 paa Bbiiiie mjih 
MT-4 KJieroK. hcm juia CEM/0 kjictok. BejiHHHHbi HHrH6HyK)iuHx KOHueFirpauHH ;iJifl 

15 3THX BcmecTB 6biJiH B 50-500 pa3 Bbiuie, mcm iuifl M3BecTHoro cTpyKTypHoro aHajiora 

3'-a3HilO-2\3'-JlHiie30KCHTHMHilHHa (AZT, "PerpOBHp"). 3'-MeTOKCHMHHO-2\3'- 
;iHJie30KCHTHMH/lHHbl 2E+2Z 6bIJIH MCHCe aKTHBHbl. CoCflHUeHMfl IE, 3E+3Z TaKMce 

npoHBHJiH aKTHBHocTb B Kyjibjype KJICTOK CEM/TK', jie4)HUHTHbix no 

THMMilHHKHHaSe (EC50 20 MKP/mJI H >20 MKr/MJl), B TO BpCMi! KaK AZT 6bIJl 
20 nOJIHOCTbK) HeaKTMBCH B 3T0H JIHHHH KJICTOK. 

3 '-AUHJIOKCHMHHOnpOH3BOJIHWe-2\3 *-JlHfle30KCHHyKJie03HflOB (cOeOTHCHMfl 

4a-4el noKasajiH cxojiHbie aejiHHHHbi HHrH6HpyK)uiHX KOHUCHTpauHii. 

3'-()KCHMHHo-2\3'-<aHiie30KCHHyKneo3Hjibi, coiiepHcamHe ;ipyrHe npHpoziHbie 
HyKJicHHOBbie ocHOBaHMfl (coeziHHeHHfl llE-mZ , 14E-H4Z . 15E-H5Z ) xaKKc 
25 noKa3ajiH aHTH-BMM aKTHBHOcrb b CEM KJiexKax. xoth h MeHbiuyio. hcm IE h 3E+3Z. 
CoeAHHCHHa 1 lE+1 IZ 6bi;iH cTOJib )fce aKTHBHbi b KyjibType CEM/TK' kjictok, KaK h 
CEM/0 KJICTOK (EC50 16-19 mkp/mji m 58 mkp/mji cootbctctbchho), hto 

IIOJlTBCpMCJiacr. hto HX aKTHBHOCTb HC 3aBHCHT HJIH MaJlO 3aBHCHT OT 
BHyrpHKJICTOHHOro (j)OC(J)OpHJlHpOBaHHH. KaTaJIH3HpyeMOrO THMHZlHHKHHaSOH. 

30 
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AKTHBHOCTb HPOTHB BFir . 

AHTHBnr aKTHBHOCTL CHHTe3HpOBaHHblX COCilHHeHHH 5bIJia HiyHCHa C 

Hcnojib30BaHHeM Tpex lUTaMMOB Bnr-1 H HCTbipex uiTaMMOB Bnr-2 B Kyjibxypax 
E^SM H HEL KJieroK (Ta6ji. 3). Coe;iHHeHHe IE noKaaajio BbipanceHHbie 

5 HHrH6HTOpHbie CBOHCTBa B OTHOIUCHMH pSiJi^ UiTaMMOB Bni'-l (EC5Q 0,4-1.3 WKf/MJl) 
H HeCKOJIbKO MCHbUiyK) aKlHBHOCTb B OTHOUieHHH Bnr-2 (EC50 0,5-11.0 MKr/MJl). 

CoeaHHCHHe IE h 3E+3Z 6i>ijih MCiiee tokchshbi jmn kjictok, b KOTopux HsyMajiacb 
aHTHrepneTHHecKaa aKTHBHocTb (> 400 mki/mji h 400 mi k/mji cooTBeTCTBCHHo). hcm 
ACQ b 5-(E) 6poMBHHHJi-2'-zie30KCHypHiiMii (BVDU) (>400 mki/mji h >300 mfk/mji 
1 0 COOTBeTCTBCHHO) (TaSji. 1 ). 

3'-AaHJ10KCHMHHOnpOH3BOiIHbie-2\3'-ZlHiie30KCHHyiCJie03H/IOB 

(coejiHHeHH« 4a-4e) noKasajiH cxoiiHbie BCJiHHHHbi HnrH6HpyK)mHx KOHUCHTpauHfi. 

CoC/lHHCHHa IE H 3E +3Z 0Ka3aJTHCb HeaKTMBHblMH no OTHOIUeHHK) K 

uiraMMy BFir-l (TK") (B2006), iie^HUHTHOMy no THMH/iHHKHHaae, a coeOTHeHHH 

15 2E-I-2Z KO BCCM HiyHCHHblM UITaMMaM Bnr, 3a HCKJTJOHenMeM HC3HaHHTe;ibH0H 

aKTHBHOCTH K QjiaMMaM 8111-1 (KOS) H Bnr'2 (Lyons) b HEL K.iexKax. c 

BenHHHUaMH KC50 50 MKP/MJI H 35 MKr/MJI COOTBeTCTBCHHO. 

AKTHBHOCTb' HPOTMB BMPVCA LEnATHTA B . AicTHBHOCTb 
coewHCHHM IE npoTHB BLB GbiJia H3yHena b KyJibrype MejiOBcnecKHx oeroK 2.2.15. 
20 sapaHccHHbix BI B. Coe;iHHeHH5i IE h 4a iioKasajiM 3HaHHTeAbHyio aiCTHBHocTb 
iipoTHB BHpyca renaxHTa B c EC50 0,25 mkf/mji h 1,5 mkh/mji cooTBCtCTBeHHO, 

HHrH5HpyH BHpyClIblH penJlHKaTHBHblH ZIHK-HllTepMCJlHaT B CpaBHCHHH C KOHTpOJlCM 
H He lipOflBHJIM UHTOTOKCHHHOCTH RO KOHUCHTpaUHH 50 MKI/mJI H 200 MKF/MJI 

cooTBeTCTBeHHo (Sl>200). 3*-OKCHMHHO-2\3'-;iH/ie30KCHHyKJieo3iiabr, conep»amHe 
25 ;ipyrHe npHpoiiHbie HyKJiCHHOBue ocHOBaHMH (coeiiHHeHHa IIE+IIZ . HE-fHZ h 

17E-H7Z) TaKM(e nOKa3aJlH aiCTHBHOCTb npOTMB BFK C HCCKOJIbKO MCHblUHMM 
BeJlHHHHaMH EC50 10 MKr/MJl. 10 MKr/MJl H 7 MKr/MJl COOTBeTCTBCHHO . 



AKTHBHOCTb B OTHQUJEHHH JPyrHX BMPVCQB. HccjieAycMwe 

COC/iHHCHHfl He npOJIBHJlH aKTHBHOCTH H UHTOTOKCHHHOCTH HpOTHB pHfla JJHK- H PHK- 

30 BHpycoB, a HMCHHo: coxsackie virus, poliovirus, paraiiiflucnza-3. reovirus-1. sindbis. 
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semliki forest, cytomegalovirus b pa3JiHHHWX Kyjitrypax kjictok (E5SM, HeLa, Vero, 
HEL). CoeiiHHeHHH IE, 3E+3Z , a raKHce HeKoxopwe coejiHHeHM» crpyKrypbi 4 
noKasaJiH HH3KyK> aKTHBHOCTb npoTHB varicella zoster virus, c BejiHHHHaMH EC50 20-50 
mkp/mji. 

5 

LIHTOTQKCHHECKHE CBOflCTBA . flaHHwe HayHCHHM uHXOTOKCHHecKofi 

aKTHBHOCTH n0Ka3bIBaiOT, HTO COeOTHeHHH no HaCTOaiUCMy H306peTeHHK) HBXUIIOTC5I 

yMepeHHo tokchhhi>imh nnn KyjibTyp kjictok CEM/0 h MT-4 h MajioTOKCHHHbiMH b 
OTHOoiCHHH EfiSM. HEL h Kyjibxyp kjictok HEP G2. 

10 

TaKHM o6pa30M: 

-3'-OKCHMHHO-2\3'-J[lH;ie30KCHHyKJie03H;U>l Il0Ka3bIBaK>T 3HaHHTeJlbHyK) 

aKTHBHOCTb iipoTHB cjicityioiUHX BHpycoB: BHH-1 H BHH-2, BHpyc reiiaTMTa B, Bnr-1 
M Bnr-2, COnOCTaBHMyK) C aKTHBHOCTblO coe;iHHeHHH, HcnojibsycMbix b mcmhuhhc 
15 iiJifl TepanHM 3a6ojieBanHH. BbnbiBacMbix 3thmh BHpycaMH: 

- cocAHHCHMC IE flBJiflCTCfl ncpBbiM npHMcpoM HyKJieo3HiiHoro aiiajiora, 
noKasbiBaiomero aKTHBHOCTb npoTHB Tpex pa3JTKHHbTx KJiaccoB sHpycoB (PMEA 
aKTHBCH npoTHB BHM H Bnr, HO HcaKTHBCH B OTHOuicHHH BHpyca rcnaxHTa B; ^TC 
aKTHBCH npoTHB BMH H BHpyca renaTHTa B, ho neaKTHBCH npoTMB BFir); 

20 

-OAHHM H3 MCXaHH3MOB B03HHKH0BeHHfl pCSHCTeHTHOCTH K aHTtlBMM 

HyKjieosH/iHbiM anajioraM h, b nacTHOCTH, k AZT hbjihctcji noTcpa chocoGhocth 

nOJOLBepraTbCfl <))OC4)OpHJIHpOBaHHK) HeJIOBeneCKOH THMHiIHHKHHa30(l B KJICTKaX, HTO 

HCKHiOHaeT hx iiajibHefiuiee nocjiCiiOBaTejibHoe npeepauxcHHe b aKTHBHbifi nyKneosH/i- 
25 5'-TpH(j)oc(|)aT. MacTHHHoe coxpaneHMe aHTHBMM aKTHBHocTH b CEM/TK' KJieTKax 

THMMHOBblMH 0KCHMHH0-HyKJie03HjaiaMH IE H 3E+3Z H npaKTHHCCKM HOJlHOe 
COXpaHCHHe aKTHBHOCTH UHT03HH0BbIMH IiyKJieOSH^iaMH llE+HZ KOCBCHHO 
CBHACTenbCTByCT 06 OTJIHHHJIX B HX MCXailHSMax AeHCTBHfl no CpaBFICHHK) CO 

CTpyKTypfibJMH ananoraMH, hto momcct no3BOJiHTb H36e>KaTb npoSjicMbi kjictohhoh 

30 pe3HCTeHTH0CTH HpH XHMHOTCpaHHH 3'-OKCHMHHO-2\3'-AH;ie30KCHHyKJie03HAaMH. 

- HawSOJiee aKTHBHWe COeaHHCHHa e COOTBeTCTBMM C HaCTOHIIIMM 

H3o6peTeHHeM - IE, ero aucTHjibHbie npoH3BOjiHbie 3E+3Z asnaioTCH cHHTCTM4ecKH 
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jierKO AocrynHhiMH coeiiHHeHHJiMM. Tax. IE, cMHTesHpyercji h3 THMHiiHHa b 3 cranm 

C HeOnTHMM3HpOBaHHMM CyMMapHblM BUXOilOM 63%. 

TaGjiHua 1 . KoH(J)opMauHOHHbie napaMerpw anajioroB IE " h 2Z b cpaBHCHHn 

C THMHilHHOM ^' H AZT °. 





1 r 


77 


A 7T 

MOJieKVJia 1 


MOJicKyjia 2 


dThd 


KOH(J)OpMaUHH OTHOCHTCntHO 


anmu 


anmu 


anmu 


anmu 


anmu 


X(04'CrNlC2). 0 


-118,1 


-118,9 


-125,4 


-172,0 


-139,4 


p. <{}a30Biii['i yroji 
nccBiioBpameHMa. (") 


1 1 J.O 


147.7 


17j.j 


212.2 


187.8 


M^ni (MaKCMMaJibHaA 
aMHJiMTyiia 

nccBiioBpauiciiHii). C) 


25,7 


J 1,2 


32,4 


36,3 


37.8 


KoH(J)opMauH;i 4)ypaH03Horo 

UHKJia 


CV-0K3OI 


CI 

C2*-3Hdo 


C2''3Hdol 

Cy-3K30 


C2''3Hdo/ 
C3'-3oc> 


C2'-3Hdol 


K0H(})0pMaUH5] OTHOCHXeilbHO 

CB«3H C4'-C5" 








mpauc 


mpatu 


y,(05T5T4'C3'), 0 


43,1 


48,8 


50,8 


173,5 


172,8 



5 "^'jKciiepHMeHTajibHo riojiyneHHwe napaMerpbi: 

^napaMerpw bshtw cootbctctbchho H3 Young, D.V.: Tollin, P., Willson, H.R. 
The crystal and molecular structure of thymidine. Acta Crysl. 1969. B25, 1423-1431.; 



fypcKaji. r.B.: UanKHna. E.ll.; CKaiiTUOBa. H.B.: KpaeBCKHfl. A.A.; JlHHiieMaH. 
C.B.; CTpyMKOB. lO.T. PcHTreHOCTpyKxypHOc MccjieaoBaHHe cncuH4)HHecKoro 
10 HHiH6HTopa oopaTHOii TpaHCKpHnrasbi - 3"-a3M/io-2\3'-Jinne30KCHTMMHjiHHa. Aok:i. 
AKaa. HavK CCCP. 1986. 291. 854-859. 
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npOMblUIJieHHaa npHMCHHMOCTb 

HacTOHUiee H3o6peTeHHe npHMCHMMO b (j)apMaueBTHHecKOH npoMwrnJieHHocTH 
mifl nonyncmsi HSsecTHbiMM b opraHHHecKOH xmmhh MeroiiaMH HOBbix npoH3BOWbix 

5 3'-OKCHMHHO-2,3'-ilHAe30KCHHyiCJie03KAOB, oGjiajiafOmHX npOTHBOBHpyCHOS 

aKTHBHOCTbK) lUHpOKOfO CneKTpa AeHCTBHH B OTHOUieHHH BHpyCOB HMMyHO>ae(j)HUHTa 

HCjioaeKa (BHH). npocToro repneca (Bnr) h BHpyca renaTura B (BFE). 
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(DOPMYJIA M30BPETEHH5I 

3'-OKCHMHHO-2',3'-flHiie30KCHHyKJie03HilbI (J)opMyjiu: 

5 HO B 
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15 




20 

r^e B - HesaMemeHHbiH hjtm ^aMcmeinibiM thmhh-1-mji, ypauHJi-1-Hji, 
UHT03HH-l-H;ivajieHHH-9-HJi H ryaHHH-9-H;i, a R - CrC6 ojikhji hjih C)-C6 auHji. 
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N/vwoR 



lE,B=Thy R=H 
2E+2Z. B=Thv R=Me 
3E+3Z . B=Thv R=Ac 
4E+4Z . B=Thv R=Alk-C=0 
AIk= Et (4a); Pr (46); iPr (4b); 
25 tSu (4r); C5H , , (4fl); C5H5 (4E) 

5E+5Z . B=Thy R=H (p-L-anajior coea. i) 
6E+6Z . B=Thy R=Me ((J-L-aHajior coe;i. 2) 
7E+7Z . B=Thy R=Ac (P-L-anajior coeji. 3) 
8E+8Z. B=Ura R=H 
30 9E+9Z . B=Ura R=Ac 
lOE+lOZ. B=Ura R=Me 
IIE+IIZ . B=Cvt R=H 
12E+12Z . B=Cvt R=Ac 
13E+13Z . B=Cvt R=Me 
35 J4E+i4Z. B=Ado R=H 



1SE-H5Z . B= 
16E+16Z .B' 
17E-H7Z . B= 
18E±i8Z.B= 
19E+19Z . B= 
20E+20Z . B= 
21E+21Z . B= 
22E±22Z.B= 
23E+23Z . B= 
24E+24Z . B= 
25E+25Z . B= 
26E+26Z . B= 
27E+27Z . B= 
28E+28Z. B= 



=Ado R=Ac 
=Ado R=Me 
=Gua R=H 
=Gua R=Ac 
=Gua R=Me 
=5-Et-Ura R=H 
^5-El-Ura R=Ac 
5-Et-Ura R=Mc 
=5-CF3-Ura R=H 
^5-CF3-Ura R=Ac 
=5-CF3-Ura R=Me 
=5-I-UraR=H 
5-I-Ura R=Ac 
5-I-UraR=Me 



Phc. 1. HeKOTopwe CHHTCSHposaHHue 3'-okchmhho-2',3'- 

flH;ie30KCHHyKJie03HJIbI (CMCCb E H Z-H30MepOB) 



wo 97/49717 



PCT/RU97/00201 



2/2 




Pmc. 2. TpcxMcpHaH crpyKiypa Hyic;ieo3*viHbix aiiaiiorou IE m 2Z 
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